Common variable immunodeficiency (CVID) is the second most prevalent primary immunodeficiency disorder following selective immunoglobulin A (IgA) deficiency but it is more complicated clinically. It causes a wide spectrum of symptoms and signs affecting several systems of the body. CVID is mostly a humoral immunodeficiency with cell-mediated immunity being affected in some patients leading to both autoimmunity and malignancy adding to the immunodeficiency, which makes the management of these patients very complicated. Gastrointestinal tract (GIT) and bone marrow are commonly affected organs by both autoimmunity and malignancy in the context of CVID. In this paper, we present a case of CVID who presented with pancytopenia secondary to hypersplenism and failed both intravenous immunoglobulins (IVIG) and steroids treatment. She underwent partial splenic artery embolization as an alternative procedure to total splenectomy to preserve some splenic function and avoid surgical total splenectomy. Partial splenic artery embolization leads to dramatic improvement in platelets, hemoglobin and white cell count after the procedure without further compromising her immune system.
Introduction
Common variable immunodeficiency (CVID) is the second most prevalent primary immunodeficiency following selective immunoglobulin A (IgA) deficiency [1] . It causes a wide spectrum of symptoms and signs affecting many systems of the body [1] . CVID is a humoral immunodeficiency with cell-mediated immunity being affected in some patients with increased incidence of malignancy and autoimmunity [2] . Autoimmune bone marrow and gastrointestinal tract (GIT) are commonly affected by autoimmunity, since the GIT is the largest lymphoid organ in the body [3] . In a study, 5% of CVID patients presented with nodular regenerative hyperplasia associated with portal hypertension, hypersplenism and pancytopenia [4] .
Several studies documented a high prevalence of inflammatory, malignant, and infectious gastrointestinal disorders in patients with CVID or selective IgA deficiency. Interestingly, it has become increasingly apparent that antibody deficiency alone does not result in gastrointestinal disease. Rather, defects in cellular immunity predispose to celiac disease, pernicious anemia, giardiasis, nodular lymphoid hyperplasia, and even inflammatory bowel disease [3] .
High prevalence of autoimmunity in CVID is reported, and many mechanisms have been proposed to explain it [5] . Genetic predisposition, innate and adaptive immunity deficiency leading to persistent/recurrent infections, variable degrees of immune dysregulation, and possible failure of central and peripheral tolerance mechanisms of inductions and maintenance can contribute to increased incidence of autoimmunity [5] .
Splenomegaly and lymphadenopathy are common in CVID patients, although the pathogenesis of these findings is not known in all cases [6] . The longitudinal analysis of patient's individual data demonstrated that splenomegaly was not a constant finding. In 9.8% of patients, splenomegaly is present at the time of diagnosis and during follow-up; in 16.5%, splenomegaly was firstly detected during the followup, but in 5.3%, splenomegaly was detectable only at the time of diagnosis and the spleen size returned to normal size during the follow-up [6] . Six patients splenectomized during followup because of hypersplenism [6] . In all but one, splenectomy successfully cured the cytopenia [6] . Splenomegaly is always associated with a liver enlargement (longitudinal diameter of left lobe more than 12 cm) and/or abdominal lymphadenopathy [6] . In 5.6% of patients, splenomegaly was associated with leukocytopenia (< 4,000/mm 3 ) and thrombocytopenia (< 30,000/mm 3 ), in 3% with thrombocytopenia only, and in 2% with leukopenia only [6] .
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Case Report
A 19-year-old girl had suffered from recurrent sinopulmonary infections since the age of 6 years and was diagnosed as a case of CVID. She was on intravenous immunoglobulins (IVIG) treatment and prophylactic antibiotics. She responded well to treatment with fewer infections. At the age of 11 years, she presented with intractable diarrhea which was secondary to chronic autoimmune colitis and did not respond to infliximab therapy beside her usual IVIG replacement and antibiotics. She underwent surgical bypass of the inflamed segment of the intestine. The diarrhea resolved after that. In August 2013, she presented with persistent pancytopenia along with massive splenomegaly. Hypersplenism was suspected and CT of abdomen confirmed enlarged spleen measuring approximately 20 cm, with patent portal and hepatic veins and no evidence of portal hypertension (Fig. 1) . She was started on prednisone 40 mg and high dose for 3 days. She was also given granulocytecolony stimulating factor (G-CSF) for leukopenia. Response to these therapies was minimal. A combined hematology and immunology evaluation was conducted and we reached the decision to proceed with splenectomy as last resort according to protocols.
We had two concerns: one was regarding very low platelets count which could lead to pre-or post-operative bleeding, and other was that removal of spleen would further worsen her compromised immune system. To overcome these two problems, we discussed the possibility of performing partial splenic artery embolization that could help in increasing very low cell counts as well as leave behind enough splenic tissue to preserve her splenic immune function. She was given pneumococcal vaccine in preparation. Procedure was explained to patient and family who consented to it. She underwent embolization. Post-splenectomy complications included fever, leukocytosis, pleural effusion and severe pain. Then, she gradually improved and during this time, she needed morphine to control abdominal pain. When she became stable patient was discharged home. Immediately post-embolization, platelet count was above 10 6 /dL and patient was started on aspirin. On follow-up after discharge (4 weeks after the procedure), the pancytopenia resolved. At that time, aspirin was discontinued (Table 1 ). There were no clinically significant infections after splenic artery embolization. Currently she has maintained normal counts 4 weeks after the procedure with Hb level of 130 g/L and platelets count of 375 × 10 9 /L. Repeated abdominal CT scan showed the embolized spleen with remaining viable tissue and hypodensity representing necrotized tissue (Fig. 2) .
Discussion
The traditional first-line treatment for both idiopathic thrombocytopenia (ITP) and autoimmune hemolytic anemia (AIHA) is glucocorticoids. In case ITP occurs while patient on IVIG replacement therapy, higher doses of IVIG can be used first (e.g. 1 -2 g/kg) with or without steroids [7] . Recently rituximab, anti-CD20 monoclonal antibodies, is used successfully and should be considered for patients with ITP or AIHA refractory to glucocorticoids [7] [8] [9] [10] . In most cases, glucocorticoids are continued until the effects of rituximab can be assessed. In a retrospective analysis of 33 adults and children with ITP, AIHA, or both, overall response rate to rituximab was 85% [9] . Ten patients relapsed, of whom seven of nine responded to repeat treatment. The incidence of serious infections was not increased in patients who were receiving adequate IVIG replacement which should be continued during rituximab therapy. Thus, rituximab would be preferred over splenectomy [9] . Vinca alkaloids have also been used as a second-line therapy in steroid-resistant ITP, with moderate success [11] .
Splenectomy can be used as treatment of severe refractory ITP and AIHA in patients with CVID. Earlier series reported significant rates of serious infections [8] , although later studies are more encouraging. The largest series available analyzed outcomes in 45 patients with CVID from multiple centers who underwent splenectomy, 24 of whom had autoimmune cytopenias [12] . Of these, 19 had failed glucocorticoids, IVIG therapy, or both, and two had failed rituximab. Seventy-five percent experienced a clinical response to splenectomy (defined as needing no further therapy beyond low-dose maintenance glucocorticoids), while the remaining 25% either responded initially but suffered multiple relapses or did not respond and required subsequent alternative therapy. There were nine episodes of bacterial meningitis or septicemia in 40 patients (infections believed to be directly related to splenectomy), although six of these were in patients not receiving IVIG therapy. No deaths resulted from these infections. However, there were 16 other episodes of viral reactivations, fungal infections, and other serious bacterial infections, at least four of which were fatal. Overall, the mortality rate in the splenectomized patients was 1.6% per patient year, compared with an estimated rate of 2.3% in all patients with CVID and autoimmune cytopenias [12] . At 6 months follow-up, median (range) platelet counts (134.5 (71.5 -164) × 10 3 /μL) were significantly higher than those before treatment (33.5 (23 -39) × 10 3 /μL; P < 0.05). All patients developed post-embolization syndrome. Left-sided pleural effusion and increase in amount or developing new ascites occurred in six and five patients, respectively [13] .
In our reported case, upon failure of medical treatment for pancytopenia we used a partial embolization of splenic artery as an alternative procedure to splenectomy using interventional radiology. We aimed to avoid bleeding in presence of very low platelets count to preserve some splenic function.
By reporting this case, we experienced partial splenic embolization as a procedure to provide clinically acceptable approach instead of total splenectomy. It might be recommended in patients with risk of surgery outweighs the benefit and at the same time, splenic immune function needs to be preserved.
